By performing the "shell·model plus RPA" calculation in a rotating frame, we suggest that the observed properties of the y·vibrational energies are connected with the weak dependence of the pairing potential of the ground band upon the rotational frequency in the region hWrot < 0.32
Recent studies of nuclear high-spin states have demonstrated the validity of superposing the independent quasiparticle excitations defined in a frame uniformly rotating about the axis with maximum moment of inertia. The success of such a "shell model in a rotating frame"I)-4) opens the possibility for analyzing the effects of rapid rotation on the collective vibrational excitations in the neighborhood of the yrast line by means of an application of the RP A to the rotating frame.
As the first theme of the "shell-model plus RPA in the rotating frame", we have performed an analysis of the microscopic structure of the y-band in IS4Er. The calculation has been performed up to h{J)rot=O.32 MeV which is higher than the critical rotational frequency h{J)\!lIt=O.28 MeV for the occurrence of the band crossing between the ground band (g-band) and the Stockholm band (s-band). To describe the y-band for Wrot > (J)\!llt, we have therefore constructed the RP A excitation modes by regarding the configuration with two quasi particles in the two lowest positive-energy states as the RP A vacuum.
Although the RP A formalism based on the Hartree-Bogoliubov-cranking model IS known,5) 7) we want to emphasize the following two important points which distinguish our work from Refs. 5) ~ 7): 1) We interpret the RP A excitation energies as the relative energies between two states with the same rotational frequency. Thus, we avoid the difficulty of estimating the amount of the angular momentum transferred by the RP A excitation modes. 2) We have eliminated the band-band interactions originating from the neutron i13/2 orbit when diagonalizing the cranking Hamiltonian. For this purpose, the method of Tanaka and Suekane 8 ) was used. The quasiparticle energy diagram obtained in this way and used in the RP A calculation is shown in Fig. 1 . The elimination of the band-band interactions is crucial to get a clear lowestorder picture presented below.
We have constructed the Hamiltonian to be used in the RPA in the body-fixed frame, HbOdY, by starting with the experimental fact that there exists a rotating and superconducting Nilsson potential. With the conventional notations,") the HbodY is assumed to be written as
HI~t= -L! Gr: Pr t P r : The pairing potential L1 was calculated (for both protons and neutrons) self-consistently at each value of Wrot, while the quadrupole deformation of the Nilsson potential was fixed at its value for Wrot = O. of the pairing potential discontinuously decreases at the band-crossing point along the yrast line. It seems to us that this picture is more appropriate than the one associated with Lly , in such a situation where the bandband interaction between the g-band and the s-band is experimentally known to be weak as in the case of 164Er under discussion. Figure 3 shows the excitation energies of the r-band (relative to the g-band) as a function of Wrot. We see that the weak Wrotdependence of the experimentalr-vibrational energies is well reproduced in the theoretical calculation. The theoretical dependence on Wrot of the RP A excitation energies WfrJA is mainly determined by the corresponding dependence of the pairing potential Llg of the g-band. This may be confirmed by comparing Fig. 3(b) with Fig. 3(c) where Llg is fixed at its value for Wrot=O. We want to emphasize that it would be difficult to understand the weak wrot-dependence of the experimental r-vibrational energies, if Llg depends on Wrot much stronger than shown in Fig. 2 . The presented result of the "shell-model plus RP A in the rotating frame" thus indicates that the observed property of the r-vibra-. tional energies is connected with the weak wrot-dependence of the pairing potential of the g-band. On the other hand, the r-band in IS'Er is known I3 ),l4) to exhibit a band-crossing phenomenon with another unknown band at hWrot""0.25 MeV. The result of the analysis of this phenomenon will be reported in a separate letter. 15) 
Ll (neutron)
IMeV
